Fire and smoke 

David Tidgwell 



When you draw fire or smoke, you are basically drawing visible air currents. You can see 
the shape of the air because its filled with luminous gas or smoke particles. 

The best way to start an effect you have never animated before is to first study any live 
action reference you can get a hold of. First study the real thing if its practical (a candle, a 
fireplace fire), but for violent or large effects you'll have to dig up a movie like Backdraft or 
Die Hard. No matter how obscenely violent an effect you’re looking for, someone has 
probably filmed it and stuck it in a film for children. 

After studying the real thing, look at animation to see how others have interpreted reality. 
This is always somewhat risky because there is no assurance scenes are animated well, or 
in the style of the film you're currently working on. 

There are many different solutions to any one assignment, dependent on: 

-The style of the movie 

-The lighting or camera moves 

-The intent of the scene (humor or drama) 

-The intended role of the efx in that scene (usually the efx should be supportive and 
unintrusive, but is sometimes the motivator in the scene) 

-How the scene will be composited. For example, if you drawings are going to be very 
blurred, there is no reason to add a lot of small detail (the 2 frames below are from the 
same drawing): __ 




Before animating, look through the scene, plan the action, be aware of all the forces, and 
make a set of rules to follow involving design, motion, and timing. They can be as simple 
as "The fire moves up one inch per frame", or as complex as an elaborate path of action 
chart involving a lot of forces and a full set of thumbnails. 

If you are assisting a scene, make sure you are very clear on the principles the Animator 
used to animate it. 

Animate extremely rough, so if it doesn't work, you haven't wasted a lot of time on 
details. 



Be prepared to throw a lot of drawings away. 




Small fire 




When a fire has no external forces on it, it is simply a sphere 
(as in the recent space shuttle experiments.) 

Animating space fire would be simple: one held cel. 

No forces, no movement. 




Add gravity, and you end up with the characteristic teardrop 
shape of a candle flame, caused by the heated gas rising. 

Animating a candle flame in still air is almost as simple as a 
space flame, but it needs a little animation to stay "alive." This 
usually takes the form of a slight vertical flicker on ones, 
separated by periods of slow growing and shrinking. Some 
animators give it a little more life than that, moving it back and 
forth as if in a slight breeze. 



Add wind and spreading fuel, and you can end up 
with a real mess. A spreading or blowing flame is 
more complicated to animate, but can still follow 
simple rules. For example, fire spreading in a pool of 
oil could follow these rules: 



2. It spreads radially like a wave. 

2. The flames at the leading edge are the largest. 

3. It is rare for bits of flame to break off and if they 
do, they only last one or two frames. 



These are not holy-set-in-stone-absolute-do-it-this-way-or-die-rules, only one possible set 
based on observation. Just aware of what rules you are applying, whether animating or 
assisting a scene. It makes it easier to correct animation or inbetweens which "don't look 
right." 

In some instances, however, you do have to abandon logic and simply let the fire dance 
around, relying on intuition to make it "look real." This, of course, depends on having 
previously internalized the movement by studying real fire. 

Small flames are usually exposed with a little blur and a bright core, although there have 
been many variations on this theme, not all successful. 






Medium sized fire 



The design and animation of, say, a campfire is a bit more complicated, but fairly simple 
principles can be used to govern the overall motion and design. 

For example, possible rules for building a campfire, starting with the simplest forces: 




L Hot air rises 2. Add a 3, Add turbulence 4. Add details 

and draws air in slight breeze (alternating billotos 

from the bottom create a natural 

s-curve) 

The fine details of the campfire follow their own set of rules. In practice, these details can 
be almost random because the larger motions are much faster than the small and your eye 
has a hard time seeing follow-through on the little flame details. 

At the top of the fire, when a plume breaks off it continues to follow the same motion that 
the body of the fire follows and lasts about 4-8 frames, depending on the size of the plume 
breaking off. 



One commonly used trick to add an apparent 
flicker to detached bits of flame is to reverse the 
curve of the flame-bit every frame. 



Some stylistic variations of medium-sized fire: 






Big fire 




Immense conflagrations (IC's) are a 
common sight in Disney films and as a 
rule, require a great deal of cheating to 
achieve believability. In general, since its 
impractical to draw a two hundred foot 
high wall of flames throughout a three 
minute sequence (four thousand frames), 
ripple glass or CAPS trickery is employed 
to give upward motion and turbulence to a 
rendered fire or smoke element, and 
foreground fire is animated normally and 
exposed to match the ripple-glass fire. This 
is a frame from the IC in Bambi. 




Of course, Special Effects being the haven 
for psychotic masochists that it is, you will 
occasionally spot a scene in which every 
little detail is drawn. In this case, there are 
still a number of tricks to reduce the work 
to a survivable level. 

One is to make an animation cycle out of 
the bulk of the flames and throw in a few 
rogue flames to distract from the cycle. 

Another is to use CAPS to copy and 
reposition groups of flames in a clever way 
as to look like all original animation. 



The two most important factors in making the drawings themselves look big are timing 
and detail. 

If you have a fifty foot high flame and you decide that the flames are rising at ten feet per 
second, it will take five seconds (120 frames) for a detail to go from the bottom to the top of 
the IC. 

Since you can’t usually blur a large flame and make it look real, you just can't cheat the 
little details, especially in the silhouette. All the little flickering flamelets on the sides have 
to follow through and be properly timed for their scale. 



This can take a long time. 




Further Fire Forms 



Vortices are another common shape for fire. Very dramatic, realistic, and fun to draw. 
A vortex of volcanic gasses catching on fire in Fantasia: 





Torch from Hunchback: 



Groovy curly fire: 




Real fire shapes are not always too pleasant: 









Linear smoke 



There are two general forms that smoke takes, linear (incense or cigarette smoke) and 
billowy smoke (a campfire or an explosion.) 




In reality, cigarette smoke takes on an Erte- 
esque, twisty, aibrushy quality as it dances 
lightly and nimbly to the lyrical tune of a 
thousand currents and eddies in the restless 
air. (sorry) 




In practice, there are limits to the rendering 
possible within the time usually allotted for 
a scene. Again, there are ways around this. 
One is to heavily stylize the smoke and give 
it a strong silhouette. 

Another is to have the smoke animate off 
shortly after it leaves the cigarette. 

There are also CAPS tricks which can make 
smoke look rendered, although this can 
take very careful planning and designing. 



Linear smoke can be one of the more expressive (fun) types of efx to animate. It is often 
used for "concept" sequences, such as the opium sequence in Alice in Wonderland or the 
mystical smoke sequence in Pocahontas. 




Its animation is not limited to being secondary action as is simple cigarette smoke, but 
usually includes a component of primary (motivating) movement, as if part of smoke is 
alive or under conscious control. 






Billowy smoke 




Mushroom clouds are one species of billowy smoke 
that illustrates the forces involved very clearly. 
Friction from the outside air causes the surface of 
the smoke to stay in place while the central rising 
hot air forces the center up, causing the plumes of 
smoke to rotate as if they were gears. Details appear 
to move downward, although they are actually 
staying in place. 




Tips for constructing billowy smoke: 

1. A smoke column can often be constructed with interlocking 
spheres. Animating the column as spheres first, then adding 
details can save a lot of hassle. 




2. Use a lighted sphere to visualize the proportions between 
shaded and lighted areas. _ 

3. Use all those lidle details in the silhouette to make the shapes 
appear to move as you want them to, for instance, to make the 
billows rotate downward. 



A lot of the same rules for billowing smoke apply to other effects as well as smoke. Dust, 
steam, even masses of bubbles under water can take on the same shapes provided the 
arrangement of forces are the same. 




Some Smoke Shapes 








Explosions, flash flames, rimlites, and other tricks 




When Chuck Jones needed to blow up the Coyote in as violent a way as possible, he 
realized that even on ones, the fastest explosions looked too slow. Instead, he found that if 
he started with the explosion filling the frame, and shrunk it in a few frames into 
nothing, it would appear as of the blast was so powerful that all the outward motion 
happened within a single frame. 

In timing explosions, a way of increasing the perceived violence is to carry out most of the 
action in the first few frames, and then drifting the action from then on. For instance, 
successive frames of an explosion in the movie Akira: 




There are all sorts of little "cheats" in Efx, not the least of which involves single-frame 
effects which leave an impression that something happened without the viewers really 
being aware of just what they saw (subliminal entertainment.) 

A good example is the flash frame. Sometimes a single white frame is inserted during, say, 
an explosion, to add impact. You don't see it unless you know its there, but it has a huge 
effect on the feel of the scene. Sometimes two fire cycles can be overlapped to create a 
much more complex set of shapes and exposures, and if the cycles are not of the same 
length, the shapes don't repeat themselves. You can imply a lot of fire sometimes by 
putting rimlites all over the place, as if the fire is just off-screen. Rimlites only take a few 
held mattes with a flickering exposure to look great, and you've implied a lot of fire 
without showing it. There are endless ways of saving work and at the same time making a 
scene look better, and what it really boils down to this, the cardinal rule of Special Effects: 

If it looks good on the screen, it doesn’t matter how you got it there. 
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Impact Pust 



Ed Coffey 



"The Lion King" and lots of other films take place in very dusty environments. All a character 
need.do is sneeze in a scene and the Director seems to want a doud of dust to occur. (Don't argue, 
just do it)! 

At the point of impact, dust comes up fast in just a few &ames, then slows down progressively. 
Your hopefully beautiful design can sort of hang there, so the audience can go "ooh" and "ahhh". 



Think ground plane. The dust cloud needs to fit convin(___„_^ — 

Your design may hang in the air for some time, so make it pleasing, Thiiik of it as sort of an over- 
the-top pose in life drawing class, except that the model never quite comes to a complete stop and 
is slnwlv disinteeratine: 



Dust Progression: 




Do these scenes tough first Think in terms of 3-D whiJ 





S-curvK, crescent shapes, mildly 
obscene little negative shapes abound. 



in n Hnct r.lnnrl^ 




■ Move out away from impact 



Tail part moves very slowly, 
just thins out if scene is long 



Basically 

enough. 



Dissination 



Tf the scene eoes on forever, significant dissipation of your dust is required. Do jyst m^e 
“ mSer “tabs entireVt is stiU moving. Have one area "bite" into the 

shape faster than the rest of the reduction: 



OK5I& 



Then add other "bites" 
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Variations on all of these notes can and should be made. Do what's required for the scene. 
Follow Director's requests, etc. 
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there isn't a real interest or knowledge in natural phenomenon, their work 
will appear to be imitation animation. Lacking soul. Unattractive. As a 
tracing of art. 

A musical analogy may be that if a person, without musical interest, 
memorizes a piece of music for the piano and hits every note (and rest) 
exactly as written, the music will sound cold and technical, unattractive, 
lacking soul. As if it’s a tracing of the music. The music, played by a 
person whose interest is music, will have the spirit of the music, the 
intangible "soul." Music played by one whose heart is in the music will play 
the music with heart. Music with heart is more interesting and therefore 
more attractive, having the many subtleties that give the music spirit. 

An interest in, and a study of the natural world, will create a knowledge of 
things which will then be the foundation for your art... effects animation. 
Your art will be as interesting as your interest in the world about you. It's 
not about "doing effects." It's about the interpretation of natural 
phenomenon as illustrated in your effects animation. You want people to be 
attracted to your work but... the joy of the doing is the first reward! It's 
"showbiz." It's art! 

I want to.. .want to! 

To desire the adulation, money, attention and all those things slathered on 
someone who is a "STAR" is not enough. The desire is a beginning but the 
"star" earns the slathering because of the contribution made to the art. One 
makes a contribution by having the talent, a passion, motivation, 
knowledge of the craft, an interest in the things which are required to do 
the work of the "star." A passion for the work, the art. Wanting to want to 
is not enough! 

Opened. ..Closed. 

The closed container will accept no contents until it is opened. Wow! Is that 
a neat thought? What has this got to do with animating effects? 

Well...You are a container. The more open you are to ideas, to other 
people, to working, to learning, to growing, the better you will be at 
fulfilling your desire to be an effects animator, or anything you want to be. 
To be open is to be in "creative neutral." It's not a selfish thing, not a 
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grasping thing, but more like a sponge, absorbing the knowledge around 
you. 

The moment you decide you know everything will be the moment you 
stop learning anything. You will be closed. De-energized. That will also be 
the moment you are not interested in anything and therefore uninteresting 
to your fellow artists. Lonely times ahead! Be open! There is much to learn 
and experience. You, as a container, will never run the risk of overflowing 
if you are open. 

Passionate., .Capable of or having intense feelings. 

Most of us have been taught to hold a tight rein on our passion. After all, 
unbridled passion can lead to murder and mayhem! Gees! Yet, if we hold 
onto our passion too tightly we risk being that closed container, unopened 
for business, unmotivated. The trick is to be civil and channel our passion, 
temper our passion, so that it works for us. Enthusiasm, fervor, zeal, all 
are emotions that can generate energy which can be directed toward your 
goal. Being interested in something creates an excitement, an energy, a 
passion. We’ve all felt the energy generated by the act of buying something 
new. Being passionate is to be open. Being interested in your work, with a 
passion, will energize you and help you to succeed at what it is you want to 
do. 

The blank sheet of paper (or blank monitor screen) 

Starting with that first blank space, you are going to create animated effects 
which help to propel the story to new heights of believability. Now with a 
task like that you want to be good at it. And to be good is to be motivated. 

Dorse A. Lanpher * 

Walt Disney Feature Animation 
2100 Riverside Dr. 

Burbank, CA 91506 
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F.ffflrte Animation Notes from Dorse 



♦Study Reference 

Study live action and live action effects. 
Animators who are already successful. 



Shoot Video Collect Photos Consult with the 



The more you know about everything, the better your effects will be and the more fim youH 
have. Train yourself to see "effects" around you in your day-to-day business. Note the 
reflection on the water in your drinking glass, the steam ffom your coffee; the little things and 
the big. Make mental pictures! 



♦Visualize ----- 

Your b'rain is a computer in which you've stored all your expenences. If you search your 
memory banks, you should be able to come up with a past visual which may be close to that 
effect you want to animate- Visualize it in your "mind's eye". See it in your head. 



♦Thumbnail . , . isc * 

Sketch extremes of the effects in your scene. Layout the progression of the effect. Create 
kind of a road map in your mind of the scene you want to animate. See it before you start 
animating. 



♦Keep It Simple . . 

Remember, "editing is the great art" I What you leave out is as important as what you put m. 
You will never have enough time to animate a splash vdth every drop which migh t actually 
occur. An effects animator is an "abstract impressionist". We want to give the audience an 
"impression" of the effects. Caricature nature. 



♦Think Story ^ ^ . 

What is the story you want to tell the audience with your effects. Is the mood you want to 
convey angry, violent, serene, sad, mysterious? Your effects can help convey the mood of 
the scene you're working on. How does the effect evolve in this scene? WiU it start with a 
bang and simmer down? Should it hook up to another scene? Ask yourself questions about 
your effects and come up with answers. What's the story? 



♦Be Inventive 

The paper in front of you is where you'll create your world. Well, maybe, the dirKtors 
world. But you hold the magic wand to give life to the effects. Think forces. Everything m 
the universe impacts everything in the universe. Does this push that? Does gravity 
down while a pressure forces this up? Doe this one hit and tumble and this one slide? As 
you animate, continually ask yourself questions like this that pertain to the particular t^k 
you're working on. Think about it! The waterfall you’re animating: What is it we see when 
looking at a waterfall? What is our Impression? 



♦Think Design . . ... -u u 

Big against small; straight against curve. As an abstract impressionist, good design wiu ue a 
tool you use to animate effects which are attractive. That is, effwts which people will want 
to see, enjoy seeing and, hopefully, will want to see over and over. Overlap action; things 
going up while things go down, fast against slow. "Texture" your liming; "texture your 
design. 



♦Go for it! 



\ 
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" AN I MAT ION NOTES" 



We should be like sponges - remember ’fecial 1 

pay a lot of attention to those things around us espec y 

peopl e. 

Have a good ear for dialogue and how it is delivered. 

1 An animator should be like a good writer. 

able to state clearly what he has to say. The 
or view point or story point must come through. And 

- lust be done in- an interestin_£ and entermuima wzy-., - 

*2 He/she must be an actor (animation is acting 

KSst portray all parts: male, female, human, animal, 

or whatever! Must act all parts: young, old, familiar 

or unfamiliar, or whatever the emotion. 

3 . Must be director, directing placement “"a 

naoer - loudly, quietly, dramatically, etc., ju t 
5?f«tor handles real si.ge. Audience mst know where 
and when characters and story is at all times. 

Technique or style is not so important - that will come out 

while putting over the idea. 



Don't illustrate an idea 



caricature it. 



Get good -Narriage" of dialogue and drawing. 

Drawings should be staged so the silhouette is 

Negative and positive shapes should be used to create simpl 

pattern so idea can be gotten effort! ess ly_. 

Fvprv story is full of causes and effects or action and re- 
srtinn There should be no doubt about what the cause or . 

ac^ioH’ls - likewise no doubt about what the effect or reaction ,s 

NO matter how much a character or an action is caricatured, it 
must still have its own logic . 

A climax or crisis in an action, scene ”|;.=”;;Lre°tJ.o soon 
treated like a crescendo in music. Arriving th 
will spoil the ultimate dramatic effect. 

DO not draw with the fingers - draw with "“^gln- Utaw 

What you know of a thing - what you know itlooks like. 

from inside out . 

5uTsee tMng1 think things, get the facts - the information. 



Be 



aware of texture, volume, shape, movement. 



SOH£ DON'TS 



Don't ever fall in love with one of your drawinos. That 
wi 1 T~mak.e it difficult for you to change it. Always 
assume that a drawing can be improved. 



Don't work blindly. Know how your scene fits into the 
story - what it is saying. 



Don't, go a day without studying something for .character, 
coTTtructi on , how it occupies space, how its straights 
work against its curves, etc. Keep your eyes 
seeina'. In tennis one of the basic rules is to watch the 
ball right up till the time it contacts the racket. Some 
qung-hoers carry a tennis ball with them - in the car, 
in the office, etc., to practice watching the hall. Some 
even concentrate on watching the seams on ithe ball during 
olav. Why? Because it is so easy to forget to watch the 
ball. Likewise, it is easy for an artist to forget to see. 



Don't be stingy... Share your animation and drawing problems 
wTtlPothers. A typist learns the keyboard and that problem 
never comes uo again. An artist has a new problem with 
every drawing' - every day, every week, every year, all 
through life. You help yourself and others by shapng 
your drawing problems with -others. It keeps you learning - 
"it keeps vou from unlearning- 



Don't consider an inbetween less Important than an extreme. 
Both are necessary. If 755S of the drawings in a scene 
is inbetweens, that means 75% of the' viewing time on 
the screen is spent watching i nb etweens . 



Don't mistake a clean, fine-lined pretty drawing as the 
only 'criteria for a good dean-up drawing. A good clean- 
up drawing is one which has good texture, whose parts vary 
interestingly in regard to size, space relationships, whose 
parts relate properly to one another and whose whole relates 
properly to the drawinos around it, animation-wise. 



NOTES ON TIMING EFFECTS - FROM DORSE 



There are several ways to think about timing. Ultimately, we want to develop a sense of 
timing so we can animate effects without struggling with the mechanicai aspects, much as tt^ 
concert musician performs the concert without counting out loud ' 1 , 2, 3, 4 - 1 , 2, 3, 4 - 1 , 2, 

3 , 4 .“ 



A good generai rule, thus stated, is “Everything moves the distance of its own diameter each 
1/24th of a second or frame of film/ For example, we'il use a shape vrfiidi we think of as a 
raindrop. Each raindrop moves the length of itself each frame. (Each drawing on ones) 



•On “twos," of course, it will fall twice the distance of its diameter. This rule only applies to 
things falling here on earth where we have air resistance and gravity. 




© 
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This is a general rule. A starting place for your timing. 




Things which are projected, hurled, thrown or blasted will move faster than this until gravity 
takes over or air resistance takes over (feathers, bubbles, etc.). 



Things which are falling in groups will fall as a system. A bujTch of rocks falling together will fall 
the distance of the system's diameter each frame. 










A more obvious timing method is to visualize the effect you want to animate and count serands 
as -vou see it happening. “Thou-sand-one, thou-sand-two.“ (This requires some practice to 
oet the rhythm. It's helpful to use a stopwatch or wristwatch.) By saying "thou-sand-ane, in 
the correct time, each syllable will equal 8 frames. The whole thing, “thou-sand-one, wil be 
equal to 1/24th of a second in 24 frames, if your rhythm is correct. You can tap your pencil as 
you count, “thou-sand-one, thou-sand-two," etc. 



The timinq of our effects should be treated as another design element in the scene (fast 
against slow, etc.) not necessarily a duplication of reality but a believable version of 

fantasy. No matter how pretty your drawing is, if the timing isnt working the illusion is 

destroyed. 



ON INBETUIEENING ^ 
SPECIAL EFFECTS 



THE INBETUfEEN 



The Inbetween Is a transition drawing between two extreme drawings. 
The extremes are the storytelling drawings and thus hold the essence of an 
animated actloa The Inbetweens fill in the action between these key 
drawings ( still retaining their essence yet never distracting from or 
overpowering them). 



TEN SIMPLE STEPS TO H GOOD INBETUIEEN: 



1. ) Look at the timing charts 

2. ) Roll the extremes & plot the arcs 

3. ) Turn on the backlight & put the drawings In nipping order 

4) Now following the arcs and charts, build your foundation by drawing the 
shapes between the shapes and the lines between the lines 

5. ) Turn off the light 

6. ) Flip the drawings and build a solid 3-D drawing on your foundation 

7. ) Put the drawings In rolling order and re-check the inbetween 

8. ) Turn on the backlight 

9. ) Shift the drawings off the pegs to check volumes and Inbetween details 
10). Fix the final problems, using both the light 6c flipping 



As you can see, inbetweenlng Is a simple and logical process. And by 
following these steps your Inbetweens should take less'time,' be”more’ 
accurate, and be well drawn. For a more detailed look at each of these 
steps read on. 



IMPORTANT 

Before Inbetweening an effects scene, a series of questions should be 
asked (and answered) about the scene: • 

1. ) Ufhat It going on? 

Find out what is happpening on the other levels 
of ihe scene, what's happening In the story, and 
what mood should be established by - the 
animation. This can have an Important effect on * 
the inbetweens. 

2. ) UJhat does the scene took like? 

Look at the perspective of the layout, the size 
and placement of the characters, the direction 
of the light source, how big the effects you're 
drawing are, how far away they are, and 
anything else that relates to the scene. 

3. )l0hat ore you droLuIng? 

Is it smoke, fire, oil, water? How big is It, and 
how slowly or violently is it moving? 

Remember, each kind of object or material has 
a different way of moving so It will be 
Inbetweened differently. (Some things, such as 
a candle flame, may not actually inbetween at 
all.) 

Finally, solutions to most problems can be discovered using common sense, 
memory, and experience. There may not be a stock answer as to how a rock 
breaks apart, but by using logic, physics, and reference from nature, it's 
possible to work out a solution without having to ask for the “Right“ 
answer. Use your head! Think out the problem and then solve it! 

But.... if that doesn't work, don't spin your wheels. Go to someone more 
experienced, they can usually come up with a solution much quicker than 
you can. 



I.) CHECKIN6 THE TIMIN6 CHARTS 

The timing chart Is guideline as. to where to put your Inbetweens, It is 
usually located In the upper right hand comer of the extreme drawings, and 
in many cases there may be separate charts for different parts of the 
same drawing. Some animators also vary the location and style of the 



charts, but generally they fall Into the following categories: 




1/2 


t/3'S 

/• 


I/4S 


1/3 favor 

t 


1/2&I/4 


yL$ 


(L 7 






(^7 


(3 Is halfway 
between 1 & 5) 


(3 la one third 
between 1 & 7. 
S Is halfway 
between 3 & 7) 


(5 Is halfway 
between 1 & 9. 
3 Is halfway 
between 1 & 5, 
7 la halfway 
between S & 9) 


(3 Is one third 
between 1 U S, 
favorinfl 1) 


(3 13 halfway 
between 1 & 7, 
S Is halfway 
between 3 & 73 



Some animators also call for Inbetweens favoring the extremes. In these 
cases you have to use your own Judgement, based on how the chart looks, 
as to where to put your inbetween. But when the timing chart calls for a 
specific timing le:Cl/2 way between the two extremes), there Is only one 
place It can be, exactly where the animator called for it. If the inbetween 
. doesn't follow the charts. It Is wrong. Bemember, you ore not onimoting 
, you ore Inbetiueenlng. 




2.) R0LLIN6 THE DRHWINGS TO PLOT THE 

ARCS (end a feuo notes on fatlaiD tbra, drag, and euerUp) 

This is the most important part of doing your Inbetween. it Is called 
Finding and Following the Arcs, The movements of most living and unliving 
things follow circular paths of action called arcs. The animator charts the 
position of his drawings along this arc He makes his key drawings , ’ 
indicating where the Inbetweens should be placed to keep the line of 
action on this curved path. Inbetweens done without following the arcs 
change the action radically, usually resulting In Jerky and stilted 
animatloa Example; 





If the animator hasn't indicated the arcs you must find them yourself. To 
find the arcs place the extremes you are Inbetweenlng, plus the preceding 
and following extremes, In sequence on the pegs. (In our example drawings 
1,3, 7, and 9,) 




Now, by rolling the drawings In 
sequence the arcs In the action 
become evident. Note all of these 
circular paths by making light 
Indications on the keys, or on your 
inbetween. In blue pencil. 



3. ) TURN ON THE BHCKLI6HT 
& PUT THE ORRUIIN6S IN FLIPPING ORDER 



Place the drawings on the pegs In the Tollowlng order. First extreme, Last 
extreme, and on top your Inbetweea Turn on the backlight (The 
flourescent light behind your animation disk). 



4. ) BUILD THE FOUNDRTION OF VOUR 

INBETUIEEN 

Now using the light, plot the position of the shapes & lines between the 
two keys. Make sure that you are following the arcs and are placing the 
shapes In the charted position. Finish drawing this skeleton for your 
Inbetween by accurately placing the shapes between the shapes and the 
lines between the. lines. 

5. ) TURN OFF THE BRCKLIGHT 



6.) FLIP THE ORRUIINGS TO CHECK THE 
INBETUIEEN 




Flip the drawings as Indicated and you should be able to see the action. 
This Is called flipping. Now flip the drawings. Does the Inbetween work 
smoothly? Are there any lines missing? Do any of the lines jiggle or get 
shorter & longer? Is anything out of arc? Fix these problems then sit 
back and take a good look at your drawing. It probably looks pretty good to 
you doesn't It ? But at this point It most likely looks like an unappealing 



7.) ROLLING S' CHECKING THE INBETiUEEN 



Now that you’ve got a good drawing that seems to inbetween properly put 
the drawings fn rolling order. Roll through the drawings and re-checK the 
Inbetween for all the things we have been talking about, drawings out of 
arc. Jittering & crawling lines, changing volumes, floating details and any 
other Inbetweening problems. 



8. ) TURN ON THE BHCKLIGHT 

9. ) SHIFT THE DRHIUINGS OFF THE PEGS TO 
CHECK UOLUMES S’ DETHILS 



Now that you’ve just about finished the inbetween, shift the top extreme 
and your inbetween off the pegs. Pick a part of the drawing you want to 
check. Using the light shift the top extreme until the part you are 
checking Is lined up precisely with the corresponding part on the bottom 
extreme. Tape or hold the drawing In place. Next, line up the inbetween 
between the keys using as many reference points as possible. Now by 
flipping and using the light you will be able to see & fix any problems with 
the tiniest of details: such as volume changes, placement of details, and 
hobbling features to name a few. Proceed through the Inbetween checking 
& fixing all the detail in this way. (HINT: With 1/2 Inbetweens you 
can often use the corners of the drawings and the peg holes to 
line up the drawings, see the diagram below.) 
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10.) DO fl FINRL CHECK OF THE INBETUIEEN 

Roll through and flip the drawings to do -a final check of the Inbetween. 
Fix the problems if there are any. 

STHRT THE NEHT INBETUIEEN 

After every five or six inbetweens take your drawings to your supervisor 
or the' animator to be checked. Also If you get stuck on a drawing problem ■ 
. ask for help, someone experienced can usually solve your problem quickly. 



BSiNG Basic snares as bn bio in DimesLTiRasiNGs 



There Is no substitute for good drawing, and the most logical approach Is to 
rely on basic shapes to get that good drawing. Most of the problems that 
come up are when an object moves far enough so It can’t be Inbetweened 
(lines between the lines) and has to actually be drawn. All of a sudden 

here’s a rock that has to be drawn FROM SCRATCHI No model! You think 

npjock -Into, that position before. The- extremes were easy to.draw;— 

but the Inbetweens are Impossible. ' 

A difficult Inbetween Another difficult inbetween 









Find the basic shape 



Find the basic shape 






Inbetween that shape 






T~ 



You must now make sure your Inbetween works as a 3-Dlmenslona! drawing. 
Flipping all the while, check to see' that details are properly drawn in 
perspective and are firmly anchored to the main masses. That things look 
solid rather than flat, that the lines wrap around the forms. Think of the 
drawing as a real object and try to imagine the unseen side of the form. 
Sculpt as you draw. 




Look closely at the extremes as you flip and see the way the forms are 
described. Try to match the animators drawing, and most of all try to 
capture that fleeting essence that will give believablllty to your drawing. 

If your drawing looks flat or warped it Is probably because it hasn't been 
Inbetweened 3-Dimensionally. This can be overcome by building your 
Inbetween using basic shapes such as cubes, balls, and cylinders. After 
laying In the basic forms it Is a simple matter to add the details. 

It Is extremely important to construct your Inbetween or the animated 
shapes will look like they are made of JELLO, and details will float Instead 
of being anchored to the main masses. 
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BUEBLflP, FOLLOIS THRO, RNO 8HB6 

While rolling the drawings you should watch for places where the above 
animation principles are being employed, and be sure that your Inbetween 
doesn't stiffen the action. 

V 

To find overlap, .follow thru, and drag determine the primary action. Now 
anything attached, If flexible, will have an overlapping action. In other 
words appendages DRAG until the primary action changes direction, then 
when their secondary action Is spent they overlap, follow thru and drag. 



■ o 

For example to keep things like 
branches, leaves, ropes, and flags 
soft and flexible they must drag 
slightly at the beginning of, or 
during, a move. And they must 
overlap at the end of a move or at 
a change of direction. 

This principle, for changing 
direction can be applied to anything 
flexible. Connection to the primary 
action (A.) changes direction first, 
followed by the middle section 
(B.). The tip, depending on length 
and flexibility continues on Us 
course of action until Interrupted 
by the pull of the main body (A & 
Stadg the ectloo ml 
« thin strip of paper.) 

Following the animators ruffs o 
loose animation. 





all drags will contribute to 



The Pan Stick 



The pan sdok is a wooden device. It allows you to neutralize a pan move by shiltmg your 
drawings in the opposite direction of the background pan. Push pins are used to pm the drawmgs 

in registry and hold them to the stick. 



An example of this would be a scene which has a boat held in place with a background panmng 
under it If the background is panning left 1/2 inch per frame, we would shift each boat drawing to 
the right 1/2 inch measured from the last boat drawing pinned on the pan stick (measured from the 

edge of the paper). 

I 

By doing this the ripples and splashes from the wake of the boat can be animated in place and 
will move with the background pan when the scene is photographed. 








• jffiwass reinforce drawings ! 1 1 

. Be certain all drawings are numbered cle^ly 

• Drawing nurttoers on animators'^ are circled. 

DO NOT circle ary other drawing nunibers ! ! I ^ 

• Use your disk to your advantage. Your disk is 
your frioidl ! 

. Be aware of liow CAPS functions affect your 

• Know how rruch detail to include, ^ (or leave ou ) 

• l^feintain integrity of the animation. 

• Ifetch your clean-rp line to that of the Key 
Assistant 

- line Vfei^t 

- Direction 

- Character line 

. Be careful not to srroige drawings 

• When erasing character line, be ejctrariely 
cautious 

. Iferk up drawings for clarity 

. Close off all lines 

• Be sure line is sufficiently dark _ 

• For coTplex: drawings only, use cels when fliEping 

to reduce paper damage 





• Be Organized- 

• Eevelcp a systsn that wDrks, and use it 

• Have a clear understanding of the jdb^at hand 

• Ccnmjnicate with. Amitator and Key Assistant at 
all times 

• AEMflCS follow X-sheets! ! ! ! 

• Sts5^ focused on your task 

. Set realistic goals 

• Ke^ a record of your work and maintain a 
personal reel 
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^ ray persists. But in itself a my may be a curve, a comfrarvent of some other bigger wave. 

The same applies to the line of life. 
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The point of death coincides with the point of binh. 
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Water and other liquids 

Garrett Wren ' 



Water Classification 

Water is one of the more difficult and complex effects to animate. It comes in 
many different varieties (classifications), each requiring its own unique 
approach in terms of animation as each has its own set of physical laws and 
forces which the water must adhere to. Examples of some classifications are : 
splashes, ripples, waves, rain, water falls, water fountains, water 
reflections, geysers etc... 

Also within each classification of water there are numerous sub classifications 
which also must be considered. For example, with waves you can have ml Ting 
waves, choppy waves, swelling waves, tidal waves, shore surf, calm sea etc... 

In all of these examples there can be an mfinite amount of possibilities and 
choices to be made, too many in fact to cover in detail here; the best advice 
that can be given overall is analyze exactly what is happening and try to 
understand the forces that come into play and influence the outcome. The 
following notes will study in detail a splash and touch on waves and other 
liquids. 



Splashes 

The primary and secondary forces causing a splash to occur. 

A primary splash is caused by the disruption of the surface water by an object 
or projectile entering the water at any given angle, speed or motion. Its shape 
whether its aerodynamic or a broad flat surface also heavily influences the 
type of splash that occurs. Generally speaking, the more aerod3mamic the object 
is, the less violent the reaction will be. As the object quickly submerges 
beneath the surface it creates an turbulent air pocket behind if which is 
quickly filled in from directions and explodes upwards and outwards. This is 
known as the secondary splash. Remember, both splashes (even though caused 
the same object) have different forces acting on them to provide different 
reactions (see fig 1 and 2). 

In animation the primary splash is usually done as the biggest and the most 
detailed splash and the secondary one is either left out or added as a subtle 
after-effect. Its done this way for many reasons, (including artistic ones) but 
mainly it helps simplify the design or simply lessons the amount of work 
involved. 





There are four distinct forms through which a primary splash evolves: 

1. Solid sheets of water which form at the beginning. 

2. Sheets of water develop holes to become broken sheets of water. 

3. Holes expand to develop strings of water. 

4. The strings break up further into individual beads of water. 




Each of these four stages results from the surface tension simply trying to pull the water 
into spherical droplets. 



The size and shape of the splash are determined by the strength and angle of the impact 
that initially occurs. After die iiutial impact, gravity is the only force acting on the water. 

As a result, each part of the water follows a parabolic curve which is determined by its 
initial velocity. The slow in and slow out at the apex of the arc is called the "hEing time". 
The length of the hang time that you employ into your splash helps determine scale or can 
simply make the over-all motion look more' appealing, comic or dramatic. Always 
remember to follow your arcs and keep the speed consistent in relation to the motion. 




Figure 4 ▼ Gravity 
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Waves 

Waves are a constant body of motion continually interacting with each other and 
are influenced by many factors, which include wind, tidal forces, currents, the 
moon etc... All of these forces make up a very complex set of which are 
impossible to figure out or contemplate fully while trying to animate the sea. 
Therefore, a much simpler approach should be used. A”new set of rules must be 
invented to help simulate the real thing. One basic method, which is probably 
the easiest to visualize, is to think of barrels underneath the surface moving 
around (see figure 5). As the barrels push forward through the water, they cause 
the water to rise, then lower, leaving behind the surface texture (and whatever else 
is on the surface) in its wake. 

Remember though, waves don’t always move in the same 
direction or at the same speed, and smaller waves constantly form out of the 
larger ones. Mixing up the speeds and sizes will help to create a lot of 
overlap and a sense of scale. When animating waves, there are an infinite 
amount of possibilities of motion as well as a infinite amount of designs and 
textural add-on's to choose from. Adding detail to the basic wave structure 
bond’s the design and overall form together. Be aware, though, the detailing 
must conform to the proper perspective as dictated by the rough drawing in 
order to maintain it's structural integrity and a sense of believabiUty. 

Figure 6 demonstrates that if you first indicate a perspective on the 
rough drawing it's easier to visualize it's true form. 

It will take a lot of practice before you can control your drawings - till 

then, the drawings will control you! Have patience and practice! practice! practice! 





Other liquids 

All liquids are bound together by varying degrees surface tension (adhesion) which are 
based on the liquids’ viscous properties. Before venturing out to animate other liquids, 
solid understanding of water and its properties is necessary in order to realistically and 
convincingly animate and evolve the shapes correctly. Some other types of liquids and 
their properties are: 

Gasoline -Has a lower viscosity than water. 

-breaks apart faster 

Mud -Has a higher viscosity than water 
-Holds together longer 
-Has more globular texture 

-Breaks up mainly into strings of mud rather than beads 

Tar -Has a very high viscosity 

-Drags and stretches rather than breaks up 
-Moves much more slowly than water 

Lava -Extremely high viscosity 

-Molten lave is basically liquid rock 

-Hows fast at first, then becomes sluggish as it cools and solidifies 
-creating fantastic shapes. 



Figiore 6 
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Standard Pixie-dust 



The standards for pixie-dust animation were established many decades ago, with the o 

the Nutcracker Suite in Fantasia. There are varying degrees of complexity of design 
scene to scene, but the basic principles remain the same, (show fantasia excerpt) A trai o 
sparkles are left behind by the fairy's path of action, which then fall slowly downward, 
twinkling and dissipating slowly as they fall- Twinkles which dissipate very quick y ten to 
have a more whimsical feeling, twinkles lasting a longer time appear to be a itt e more 
serious and intense. A certain amount of gravity, and some centrifugal force con\e into p ay, 
as a magic wand swept in an arc will cause some of the pixie-dust to shoot outwar s, wi enmg 
it's arc before it begins to succumb to gravity. 




Of course the true classic pixie-dust has to be Tinkerbell s in Peter Pan, and it is worthwhile to 
take the time to analyze how it was done no matter what kind of pixie-dust you may be 
attempting. In any case, unlike fire or water, there is no live action reference for pixie us . 
You can research and analyze animated pixie-dust from countless animated films pro uce m 
the last 50 years. 

When animating pixie-dust, it is common to animate 'straight ahead' on two’s or maybe 
fours. In-betweening pixie-dust is one of the most painstakmg and time consuming chores 
known to man, and personally I wouldn't wish it on anyone, so I try to animate the stutt 
straight ahead with no follow up work. If you find yourself in-betweening pixie-dust, hang m 
there, someone's got to do it, and the results can be beautiful if it is well done! 



Exposures, Glows and Star-filters. 

With the advances in digital imagery in the last decade, much of what was standard industry 
procedure has changed completely, and the changes have been good and bad for the effects 
animator. In the "old days" when animation cameras with actual film in them were still 
being used, a technique called "backlit" animation was relied upon heavily for magical special 
effects. The idea was that if you shine light through a pinhole in a piece of black paper, by then 
varying the f-stop or shutter speed of the camera and using star-filters and/or diffusion filters, 
a staggering number of very beautiful effects could be accomplished with even just a simple 



Exposures, Glows and Star-filters, 

With the advances in digital imagery in the last decade, much of what was standard industry 
procedure has changed completely, and the changes have been good and bad for the effects 
animator. In the "old days" when animation cameras with actual film in them were still 
being used, a technique called "backlit" animation was relied upon heavily for magical special 
effects. The idea was that if you shine light through a pinhole in a piece of black paper, by then 
varying the f-stop or shutter speed of the camera and using star-filters and/or diffusion filters, 
a staggering number of very beautiful effects could be accomplished with even just a simple 
pin-hole. The variations on this theme are endless! In today's digital world, these effects can 
usually be accomplished, with varying degrees of success, depending on the soft-ware you are 
using. It is up to us to explore new ways of getting those good old effects with the new-fangled 
machines available to us today. 



There is a beautiful twist on the standard pixie- 
dust effect in Fantasia, when the fairies in the 
Nutcracker Suite skate on the ice, leaving behind 
fantastic frost patterns which freeze into a fixed 
final position rather than trailing off slowly. 
Gorgeous stuff! 



In virtually every Disney Feature, and especially the fairy tales, you can find some special 
effects which can be described as "magic". The Sorcerer's magic in the Sorcerer s Apprentice, 
Cinderella's transformation, the Beast's transformation in Beauty and the Beast, Ursula s 
conjuring in The Little Mermaid, countless magical transformations of the Genie in Aladdin, 
( in which case there was a very fine line between the character and f.x, animation ) and the 
smoke visions in Pocahontas which took a more traditional smoke and fire effect, and pushed 
it into a 'magical' effect. The possibilities will always be limitless, and the Disney f.x. crew will 
always be called upon to take on new and exciting challenges. 
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2) Breaking Objects 



Just about any substance known to man can be broken or destroyed in maimer, and ^ i 

ian be broken, we will probably eventually be called upon to break it. Glass, rocks, snow 
dirt, wood, a chocolate cake, butter, cars, a pumpkin, plates, cups, a ox o aun ry ' 

bricks, buildings and boulders, are just a few of the things Ive run across person Y- 
way to understand how things break, of course, is to break them, and ^ nc anrt 

TeSarch very young. The rate at which a given object breaks and falls, and the patterns and 
shapes that it creates as it cracks, splits and ultimately falls apart, are all governe y ® 
the weight, the density, and all the physical attributes of the given object such as the gram 
pi^cro? wood, the chalkiness of plaster, the brittleness of shale rock, the pulpiness of a 
pumpkin, or the crystaline quality of ice. Research with the actual substance '\the bes bet, ^ 
filming it for frame by frame study. Explore the intricate and sometimes beauUful shapes 
created by cracking, splitting and crumbling substances. 




This sort of effects animation is 
closely related to a lot of props 
animation, such as a breaking dish 
or glass. A crumbling boulder in 
an earthquake is indeed a natural 
prop, and can be approached as a 
geometrical object, with it s 
uneven, rock-like qualities added 
on after the basic shapes and path 
of action of the object have been 
determined. Fantastic reference 
can be found everywhere, and 
violent live-action films are a 
treasure trove of this type of effects 
reference. 



3) Floating and Falling objects 




The most closely related to our 
pixie-dust animation, is 

animating a variety of falling 
objects of varying weights and 
densities. This could be virtually 
anything, but most difficult and 
intriguing are light-weight 
objects wh ich are 

aerodynamically affected when 
falling. This can include feathers, 
confetti, leaves, flower petals, 
dandruff, dandelion seeds and 
other flying seeds, a falling tissue 
or handkerchief, and etc. etc. 



Much like smoke, most of these light weight objects can be affected by air currents and eddies, 
but as opposed to rising with the heat, they are pulled down by gravity, and their aerodynamic 
qualities determine their path of action and rate of descent. A seed with a parachute-like 
feather on it will fall much like a parachute arcing back and forth slowly on it's descent, a 
feather or leaf shaped object will arc back and forth much more quickly and broadly, due to its 
streamlined aerodynamics, coupled with it's light weight. What child has not blown on an 
old dandelion, or thrown something light up into the air to watch it's intriguing path of 
descent? We start our special effects referencing very early. If you have to animate something 
like this, get out there and play with the real stuff! If you can't, live- action or animated 
reference is your best bet. 

When assisting such subject matter, always make sure you understand the animator s 
intention, the exact path of action, and the level of detail required, (as with any follow-up 
work) 




4) Overlapping Objects 



Includes ropes, whips, chains, curtains, 
clothing, grass, branches and things. All 
of these objects have similar attributes 
when put into motion. Overlapping 
action is very important, as well as 
determining the pivot point where the 
object is anchored down. The object 
may be affected by it's anchor point 
being moved, like a chain attached to a 
moving car, or by outside forces such as 
wind or another object striking it, like a 
bird landing on a branch in a 
snowstorm, or a diver bouncing on a 
diving board. The variations are 
limitless. 



Again the type of movement a given object will assume, is largely a result of it's physical 
attributes. For any soft, sinewy, easily bendable type of matter, like curtains, drapery, string or 
rope, the basic flag animation principles come into effect. A continuous overlapping action 
which moves outward through the object like a wave, starting at the pivot or anchor point 
and moving out to the end or tip of the object. The size, weight and density of the material, as 
well as the speed or intensity of the wind or object affecting it, will determine the speed and 
curvature of it's movement. 

In the case of more rigid objects, branches for instance, the pivot point is very unportant, and 
another object is more likely to affect it, 

although the wind certainly can as well. Without the overlapping wave action of more 
sinuous materials, these objects will still display overlapping action, as in a branch bouncing 
up and down after a large, frightened animal has jumped on it, (typical cartoon scenario). 

And once again I would recommend experimentation with the actual object whenever 
possible. 





5) All Other Effects 

SiPiS— 

wheel is spinning, but we have not animated a spinnmg w ee . 



The same holds true when animating the^imp^L^on of 

an undulating vortex sirnple has to ideas of 

sninninE will be perceived because we know that tornadoes spin. F 
how things move are often responsible for making this sort o anima i 

Another fantastic technique for creating whh "the backbit” teAniqL! 

and actuator. Initially this trick 1 . 2 or more designs on 

described earlier, but it is still usefu o ay. ^ other create new and surprisingly 

separate pieces of artwork, when be used to create sparkling water 

beautiful designs when they interact This tec^ q beautiful radiating lights we 

surface f.x„ or the sparkling effect on Jessica 

fchteveThe d":rd^Tslltrburthef ar^usu^lly worth it, and to hand draw the same type of 
f.x. would be next to impossible. 




The Animator As Actor 

■ „ by Steven Paul Leivd '' ' 

The v^u-Tistor us Actor ■— it’s a Simple concept, a statement complete enough to’ 
require no explanations beyond its own words. But somewhere this simple concept- 
has been lost, or forgotten, or possibly never even considered by the public, 
and, more importantly, by the press which gives the public much of the .infornratia 
upon which it forms impressions. When the general press runs an article on 
animation, it is almost Inevitable that the main point made, the "news" Imparted, 
will be that there were, "Over so many odd thousands o.f drawings made to .cos^^ete 
this film." Then everybody goes "Oooh!" and "Ahh!" and shake their heads in<"‘fc 
wonder as if they were being told how many hairs there are on a -centipede’ s >e'g\-C 
The impression is made that an animator is only and just 'ah individual who dros.*; 
a tremendous — possibly a tremendously silTy amount of drawings that are 
somehow strung together to make a “cartoon." ^ Animators are seen almost as 
manual laborers — ditchdiggers with pencils— with brot.s covered with sticky . ■ 
sweat instead of (as it actually is) the furls of creative concentration. This, 
of course, is all wrong. For as Chuck Jones has said, ''Animators do not draw 
drawings, they define characters." .. . 

• j 

Drawings for animators are simply the instrument through which ^±hey act, erndte:’,'''* 
..U>tm^...d,ao.ce,., and-creataxharac-ters- as -raal as -any- -dev.ised- by-nat^ra..* •• Their—' ; •:> 
successive drawings are their instrument, in no less a way than a "live" , actor's 
body,- a S;ioger!.s- voice,i -or-, a- -pi ani St' S-- piano 'are- thair -instruments, ■ ^ut- no one '■ 
ever seems concerned over how many individual moves an actor makes to complete . . 

a scene, how many notes a singer hits to complete a song, of how many keys 

Horowitz strikes during his playing of ‘Rachmaninoff ' s second piano concerto. 

The concern is over how well they acted, sang, or played; how they — as artists 1 
-- interpreted the scene, song, or composition. It should be the same for 

animators.. For it is hot really the drawings that matter, or how many there are, 

but, rather, what matters is how well the animator succeeds through successive 
drawings in breathing life into the characters his lines define. The animator 
plays drawings, utilizing "movement scales" rather than musical scales to 
realize a desired effect. The animator mimes action, but he does 'it on paper, -; 
i n s te ad of w i th h i s body . ' ' -V- '• 

Exactly how the animator does this cannot really be explained. But neither -can- ’ 
1t be explained exactly how Horowitz so brilliantly interprets Rachmaninoff .r*'v ' 
You can't just say, "Well, he hit all the right keys at the right times." 

It is something more wonderfully mysterious than that, something more interior. 
And so is animation. You cannot just report. the thousands of drawings it takes, 
and feel that you've explained it. You have to try for a deeper understanding. 

As you view the classic character animation in this program, realize that what 
you are seeing are not drawings that move and act, but rather, movement and 
acting that is drawn. 



Motivated for Effects 

Notes from Dorse on MOTIVATION 3/31/97 

People who are not interested are people who are not interesting. You 
have probably found, from your own experience, that people who are 
interested in you are people who are more interesting to you. The 
key is the interest! The interest motivates. 

Interest...A feeling of curiosity or concern about something. 

1 

Interesting...Arousing or holding attention. 

Motive...An emotion acting as an incitement to action. 

To be an effects animator... to be any thing... out must be motivated, 
interested. The broader the interest is to the motivation the more effective 
you will be at whatever it is you want to be. A lousy bank robber will be 
someone who is only interested in the money. Chances are it won't be long 
before that robber is caught. An effective bank robber will be someone 
whose interests cover all aspects of the job. An interest in bank security 
systems, the layout of the building, number of personnel, etc. will be only 
some of the areas of interest. The more attention paid to these details the 
more effective the robber will be. The money will follow. Hopefully a long 
prison sentence will also follow because it's not nice to steal other peoples 
hard-earned money. 

Now... if you want to animate effects you need to have an interest in things. 
Everything. You will be called upon to make an audience believe that they 
are experiencing a fantasy on the screen of which an important ingredient 
will be any number of different effects. The more things you're interested 
in and know about, the better animator you will be and the more fun you 
will have doing it. No one will put you in jail for it and the money will 
follow. We all have to make a living! 

ART...Many people have said "1 don't know what art is but I know what I 
like." I think art is something someone has consti'ucted which the majority 
of the people of a given system are attracted to. How presumptuous of me! 

If a person attempts to animate effects by copying other peoples' work and 
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LIGHTING 



-First come up with a deign for what you want your lightning to look like. 

-Work backwards form that, ill i minating parts of your design as you go. Keeping track 
of key areas of the bolt that you can use for directional movement 

-Once you’ve established you main bolt actionTOircan begin breaking down your 
animation. You may wish to have your main bolt "snap" into another position. 
Perhaps add some minor trailing bolts to act as speed lines. These would dissipate in 

2/3 ftames. Your previous main bolt would stay in its final position by just tracing it 

back with each succeeding drawing traced back thinner from any where from 3-4 
frames to 12-16 frames. In other words Residual Images or Bolls. 



-Incidental fine streamers can be added and remain on screen for 2/4 fr;:^es. These 
appear in their final and complete design instantaneously no animation is needed, 

trace back only. 
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